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Abstract A new antitumor glycocyclohexapeptide, RY— I , was isolated from Rubia yunnanensis 
together with its aglycone, RA—V ,which is an antitumor compound. The structure of КҮ- I 

was elucidated by means of chemical and spectral methods and its biological activity was studied. 
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INTRODUCTION 

In the late 1970s some interesting antitumor cyclohexapeptides were isolated from plants of the gen- 
era Bouvardia ‘” and Rubia  , thus made the plants possess а new potential application and stimulated 
further chemical studies on these plants. 

Rubia yunnanensis Diels is a species native to Yunnan, China and it can be used as substitute material 
of R. cordifolia ‘ which is a well-known Chinese traditional medicine. Also the roots of R. yunnanensis 
Diels, known as “ Xiao-Hong-Sheng" , are used as antitumor drug in Yunnan. As a search for new 
antitumor drugs, the chemical constituents of roots of Rubia yunnanensis were studied. Recently we re- 
ported 3 arborane type triterpenoids isolated from the plant ‘*® . In this paper we describe the isolation 
and structure elucidation of a new antitumor cyclohexapeptide, RY- I , which is the first glycosidic one of 
the type found in nature together with its aglycone which is also an antitumor compound. Biological activi- 
ty of RY- I is reported as well. 
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RESULTS AND DISCUSSION 


An ethanolic extract of Rubia yunnanensis was subjected to column chromatography on activated 





charcoal to yield several fractions. These fractions were further chromatographed repeatedly on silica gel 
and then silanized silica gel. Compound 2 was identified as deoxybouvardin (КАУ ) by comparison of 
physical and spectral data with those of literature  . 

Compound 1 showed negative reaction when tested with ninhydrin but after hydrolyzed with concen- 
trated НСІ the result was opposite , suggesting the presence of a cyclic peptide chain in the molecule. In 
the ЇН NMR spectrum, three methyl groups adjoining to methine at 51.08(3H, d, J=6.7Hz), 1.23(3H, d, 
J=7.0Hz), and 1.28(3H, а, J=6.9Hz), three N—methyl groups at 62.61(3H, s), 2.90(3H, s), and 3.05(3H, 
5), a O- methyl group at 53.76(3H, s), protons of a sugar at 03.0—5.5 among which the anomeric signal is 
at 04.98(1H, d, J=7.6Hz), and aromatic protons at 56.6—-7.8 were observed. The high coupling constant 
value is consistent only with the В configuration for the anomeric linkage. 

Also, the carbon signals due to three C— methyl, three methylene, three N—methyl, an O—methyl, six 
methine, six carbonyl, eighteen aromatic (eleven tertiary and seven quarternarycarbons) and six sugar car- 
bons which were easily identified appeared in the "C NMR DEPT spectrum(Table 1). 

Above spectral data are very close to those of cyclohexapeptides isolated from other Rubia species (9? 
indicating that RY—I is also composed of two L-alanines, a D-alanine, and three modified № 
methyl—L-tyrosines if the sugar signals were not taken into account temporarily. The "C NMR (DEPT) 
spectrum showed the sugar signals at 6102.9(CH, anomeric), 74.9(CH), 78.2(CH), 71.4(CH) , 77.9(CH), 
and 62.6(СН,), which were coincident with a glycosidic glucose , indicating that the compound was a 
glucoside with a cyclohexapeptide as aglycone. 

Two positions could be considered possible to link the glucose on the aglycone and one was Туг—3ё 
while the other Tyr—6/. Usually this kind of problems can be solved by comparing "C NMR spectra of the 
glycoside with those of its possible aglycones but in this case the results were still ambiguous since the 
glycoside could not be solved in chloroform in which the NMR spectra of the possible aglycones were 


measured reportedly °°” 


. Thus the comparison would be affected by solvent effects inevitably. FAB-MS 
of RY-T ( Scheme 1) excluded the former alternative mentioned above and this was confirmed by 
hydrolysis of RY- І with 1mol/ L НСІ which afforded glucose and cyclohexapeptide identical with 
deoxybouvadin ог RA—V by comparing its spectral data with literature 7 . 


The results of antitumor activity of RY— І on P—388 leukemia are shown in table 2. 


EXPERIMENTAL 

Plant material. Roots of R. yunnnanensis were collected from Yunnan,China. Mps: uncorr. 'H 
and "C NMR with TMS as int. standard. Silica gel С (10—40, Qingdao Marine Chemical factory, China) 
and silanized silica gel (LiChroprep RP—8, 40—63 um, Merck) were used for CC. All solvent systems for 
chromatography were homogeneous. 

Extraction and separation. The ground roots of Rubia yunnanensis (10.0kg) were extracted with 
MeOH (3x 151) and then concentrated to dryness in vacuo. 1.0kg extract was obtained. The extract was 
subject to activatedcharcoal chromatography and gradient eluted with CHCl,, EtoAc and СНСІ,-Меон 
(v/v, 3/2). These fractions afforded 21 compounds including ВҮ- І (1, 163mg) and deoxybouvardin 
(ВАУ ) (2, 171mg) in total after chromatographed repeatedly with silica gel or silanized silica gel. Both 
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Scheme 1. Formation of fragments in RY-I upon FAB-MS 


Table 1. "C NMR chemical shifts of RY—I(1) and RA-V(2) 














Carbon 1 2 Carbon 1 2 
А1а—28 16.43 16.31 Tyr-6y 131.63 127.45 
Ala—4B 18.84 18.33 Tyr—36 131.46 130.08 
Ala-1B 21.05 20.60 Tyr-3y 132.31 130.47 
Tyr-6N—-Me 30.49 29.34 Tyr—Sda 131.90” 130.91 
Tyr-5N-Me 31.09 30.45 Tyr-5ób 134.08 132.87 
Tyr-3f 33.71 32.79 Tyr-5y 136.93 135.48 
Tyr-68 36.63 35.53 Tyr-6c 145.40 142.99 
Tyr-58 37.40 36.75 Tyr—6eb 154.87 51.15 
Tyr-3N-Me 40.33 39.79 Tyr- 5c 159.73 157.92 
Ala-2« 45.56 44.50 Tyr—3¢ 160.01 158.32 
Ala—4a 47.80 46.33 Tyr-6CO 170.99 168.14 
Ala-1« 48.57 47.81 Tyr-5CO 171.29 169.09 
Tyr—Sa 55.69 54.27 Tyr-3CO 172.29 170.61 
Tyr-30-Me 55.69 55.17 Ala-4CO 172.98 171.92 
Tyr—6a 58.69 57.36 Ala-1CO 173.40 172.28 
Tyr—3a 68.74 68.32 Ala-2CO 174.56 172.72 
Tyr—65b 115.04 113.10 Glc-1 102.82 
Tyr-3e 115.81 113.97 2 74.84 
Tyr—6ea 118.63 115.91 3 78.06 
Tyr-6óa 122.64 121.52 4 71.29 
Tyr—Seb 125.12 124.09 5 77.80 
Tyr—Sea 127.28 125.84 6 62.59 


Ala-1 = D-alanyl; Ala-2 = Ala—4 = L-alanyl; Tyr-3 = Tyr-5 = Туг—6 = L-tyrosyl. 


Table 2 Antitumor effects of RY— I on P—388 leukemia 
Sample concentration (ug / mL) Inhibition rate(%) 
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| and 2 were heated with ninhydrin and no colour change was observed. After hydrolysed in sealed tubes 
at 120^ with concentrated HCI for a night 1 and 2 showed red spots when heated with ninhydrin on filter 
paper. . 

RY- І (1). powder, mp 226—228 “ [x]; 267 ^ (MeOH, c 0. 26) . FABMS(negative ion mode) m/z 
917[M-H] . "C NMR: (Table 1). ЇН NMR(400 MHz, CD,OD), 1.08(3H, d, J —6.7Hz, Ala—4f), 1.23[3H, 
d. J=7.0Hz, Ala-2f], 1.28(3Н, d, J=6.9Hz, D-ala-1la), 2.61(3H, s, Tyr-6N-Me), 2.90GH, s, 
Tyr-3N-Me). 3.05(3H, s, Tyr~SN—Me), 3.76[3H, s, Tyr-30—Me), 4.98(1H, d, J= 7. 6Hz,anomeric Н of 
Gic). 

Acid hydrolysis. RY— I (20mg) in МеОН-Н,О (v / v, 1 / 1)was refluxed with Imol / L HCI for 7h. 
After neutralized with Ag, CO, the mixture was extracted with CHCl,. Evapn of the extract game the 
aglycone 2 (11mg) which was identical with natural deoxybouvardin by mp and TLC comparison with au- 
thentic sample. PC (paper Xinhua, ascending mode, solveat: n-BuOH-AcOH-H,;O, 4: 1: 5, upper 
phase) of the residue indicated the presence of glucose. 

Compound 2 was identified as deoxybouvardin (RA— V ) by compar'ng its NMRspectral data with 
those of literature °°” . 

Antitumor effect of КҮ І. DMSO was used as a solubilizing agent, and the concentration of sample 
solution was 100 ug / mL, 10 ug / mL, and lug / mL iespectively. The inhibition rates of sample against 
P— 388 cells are shown in table 2. P—388 cells were inoculated:180 pL cell solution of (2.5-3) х 
l0 "cells / mL was added into each hole, these cell solution were laid aside for 30min., and then 20 uL sam- 
ple solution was added into each hole and reacting for 24h. Cells were counted by trypan blue colouring 
method. Contrast groups were cultured as the the same as above. 
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